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In the reaction of 7-chloro-l,5-benzodiazepine-2,4-dione with 
A^A'-dimethylformamide/dimethylacetal, the diazepine seven- 
membered ring undergoes a contraction to form the five- 
membered ring. The reaction yields two isomers the title 
compound, C 13 H 14 C1N302; the major component has the 
chlorine-atom substituent in the 5-position of the benzimida- 
zolone ring and the minor component has the chlorine atom in 
the 6-position. The two isomers form a disordered co-crystal, 
the chloromethylbenzimidazolone portion of both compo- 
nents are disordered with respect to each other in a 4:1 ratio 
[the refined ratio is 0.816 (5):0.184 (5)]; the dimethylamino- 
cryloyl substitutent is ordered. The double bond of the 
dimethylaminoacryloyl substituent has an E configuration. 



Experimental 

Crystal data 

C 13 H 14 C1N 3 0 2 
M r = 279.72 
Orthorhombic, Pbca 
a = 7.3145 (2) A 
b = 14.2903 (3) A 
c = 25.1512 (6) A 

Data collection 

Bruker APEXII diflractometer 
Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
7mi„ = 0.918, r maI = 0.986 

Refinement 

R[F 2 > 2a(F 2 )] = 0.067 

wR(F 2 ) = 0.204 

S = 1.15 

2684 reflections 

189 parameters 



V= 2628.96 (11) A J 
Z = 8 

Mo Ka radiation 
IX = 0.29 mm~' 
T = 293 K 

0.30 x 0.25 x 0.05 mm 



32296 measured reflections 
2684 independent reflections 
2103 reflections with / > 2o'(7) 
R inl = 0.053 



82 restraints 

H-atom parameters constrained 
Ap max = 0.35 e A~ 3 



-0.45 e A" 



Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank Universite Sidi Mohamed Ben Abdallah,Uni- 
versite Mohammed V-Agdal and the University of Malaya for 
supporting this study. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5248). 
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5-Chloro-l-[( J E)-3-(dimethylamino)acryloyl]-3-methyl-l//-benzimidazol-2(3//)-one-6-chloro-l- 
[(£)-3-(dimethylamino)acryloyl]-3-methyl-l//-benzimidazol-2(3//)-one (4/1) 

R. Dardouri, Y. K. Rodi, N. Saffon, E. M. Essassi and S. W. Ng 
Comment 

In the reaction of 7-chloro-l,5-benzodiazepine-2,4-dione (Mondieig et al, 2007) with AyV-dimethylformamide/di- 
methylacetal, the seven-membered ring that is fused with the chlorobenzene ring undergoes a contraction to form five- 
membered ring, the reaction yielding Ci3Hi4ClN302- The compound is a 4:1 co-crystal whose major component has the 
chlorine substituent in the 5-position of the benzimidazolone; the minor component has the chlorine in the 6-position 
(Scheme I, Fig. 1). The crystal structure is better described in terms of nearly 'whole-molecule disorder" (Fig. 2). Interest- 
ingly, if the reactant had been unsubstituted l,5-benzodiazepine-2,4-dione only, the product would have been a single phase 
only. 

Experimental 

7-Chloro-l,5-benzodiazepine-2,4-dione (0.2 g. 0.95 mmol) in A r ,A r -dimethylformamide-dimethylacetal (2.25 ml) was heated 
at 373 K for 4 h. The solid was collected and washed with cold dichloromethane. The brown product was recrystallized 
from petroleum ether. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions (C — H 0.93-0.97 A) and were included in the refinement in the 
riding model approximation, with (7(H) set to 1.2-1.5(7(C). 

The chloro-3-methylbenzimidazol-2-one portion is disordered over two positions so that this portion is composed of a 
5-chloro-3-methylbenzimidazol-2-one component and a 6-chloro-3-methylbenzimidazol-2-one. The occupancy refined to 
an 0.816 (5): 0.184 ratio. 

The benzene ring was refined as a rigid hexagon of 1.39 A sides. Pairs of bond lengths (C-Cl, C-N and C-O) were 
restrained to within 0.01 A of each other. The temperature factors of the primed atoms were set to those of the unprimed 
ones, and the anisotropic temperature factors were restrained to be nearly isotropic. 

Figures 



Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of C13H14CIN3O2 co-crystal at the 50% prob- 
ability level; hydrogen atoms are drawn as arbitrary radius. The minor component is not 
shown. 
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5-Chloro-1 -[(f)-3-(dimethylamino)acryloyl]-3-methyl-1 H- benzimidazol-2(3H)-one-6-chloro-1 -[(f)- 3- 
(dimethylamino)acryloyl]-3-methyl-1H-benzimidazol-2(3H)-one (4/1) 

Crystal data 

C 1 3 H 1 4CIN3O2 F(000) = 1 1 68 

M,- = 279.72 D x = 1.413 Mg irf 3 

Orthorhombic, Pbca Mo Ka radiation, X = 0.71073 A 

Hall symbol: -P 2ac 2ab Cell parameters from 5721 reflections 

a = 7.3145 (2) A 9 = 2.9-26.2° 

b = 14.2903 (3) A n = 0.29 mm -1 

c = 25.1512 (6) A 7=293K 

V= 2628.96 (11) A 3 Plate, brown 

Z=8 0.30 x 0.25 x 0.05 mm 



Data collection 



Bruker APEXII 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.918, J max = 0.986 
32296 measured reflections 



2684 independent reflections 

2103 reflections with / > 2a(I) 
Ri„t = 0.053 



h = -8^9 

£ = -14^17 
/ = -31^31 



Refinement 



Refinement on F 
Least-squares matrix: full 



R[F 2 > 2a(F 2 )} = 0.067 



wR(F l ) = 0.204 

S= 1.15 

2684 reflections 
189 parameters 
82 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o- 2 CFo 2 ) + (0.092P) 2 + 3.0624P] 

where P = (F 0 2 + 2F c 2 )/3 



(A/tr) n 



0.001 



= 0.35 e. 



Ap m in = -0.45 e A 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 

Cll— C4 1.713(2) N2'— C9 1.430(9) 

Ol— C8 1.213(5) CI'— C2' 1.3900 

Nl— C6 1.348 (3) CI'— C6' 1.3900 

Nl— C8 1.383 (5) C2'— C3' 1.3900 

Nl— C7 1.458 (5) C2'— H2' 0.9300 
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